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CARRIER WITH A METAL AREA AND AT LEAST ONE CHIP CONFIGURED ON 
THE METAL AREA 

5 

Background of the Invention : 
Field of the Invention : 
The invention relates to a carrier and a chip connected to the 
carrier. The carrier has a metal area on which the chip is 
rlO configured. 

5 

It is known to produce circuit arrangements using hybrid 

in 

= =: technology. To that end, chips, without a chip housing and 
i& with semiconductor components, are electrically contact - 
|i.5 connected and are fixed directly onto a ceramic carrier in 
fy which conductor tracks made of copper are arranged. The chips 
have rear side metallization layers that directly adjoin metal 
areas made of copper that are arranged on the carrier. The 
metal areas made of copper are connected to the conductor 
2 0 tracks. In order to protect the metal areas against oxidation, 
it is known to provide the metal areas with a protective layer 
made of nickel having a thickness of approximately 1 urn to 2 
urn. 



If such a circuit arrangement is exposed to a relatively large 
number of large temperature fluctuations, it has been shown 
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that the connection between the carrier and the chips becomes 
so brittle that the heat arising in the power semiconductor 
components contained in the chips can no longer be adequately- 
dissipated, which leads to the destruction of the chips. The 
5 effect is presumably based on the different thermal expansion 
coefficients of the metal areas and the rear side 
metallization layers. 



iu There are many applications requiring circuit arrangements 

O 

f%0 that have a high stability with respect to temperature 

!H 

SI fluctuations. This is the case, for example, when a circuit 

i[i arrangement is used in a motor vehicle. Indeed in very cold 

:L regions, a circuit arrangement arranged e.g. in a starter 

U 

f M generator must withstand a change in temperature from -4 0°C to 

in 

jj5 +160°C within approximately 10 seconds when the motor vehicle 

ru 

is started. It is desirable for such a circuit arrangement to 
withstand at least 1000, better more than 2000, such 
temperature cycles without damage. 

2 0 Summary of the Invention : 

It is accordingly an object of the invention to provide a 
carrier with a metal area and a chip configured on the metal 
area which overcomes the above-mentioned disadvantages of the 
prior art apparatus of this general type. 
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In particular, it is an object of the invention to provide a 
carrier with a metal area and at least one chip arranged on 
the metal area with a connection that is more stable with 
respect to temperature fluctuations when compared with the 
prior art. 

With the foregoing and other objects in view there is 
provided, in accordance with the invention, a carrier and a 
chip configuration, that includes a carrier having a metal 
area essentially composed of copper; a chip having a rear side 
metallization layer; a buffer layer configured on the metal 
area, the buffer layer being essentially composed of nickel 
and having a thickness between 5 urn and 10 um; and a 
connecting medium for fixedly connecting the chip to the 
carrier, the chip is configured, without a chip housing, on 
the metal area such that only the connecting medium is 
configured between the rear side metallization layer of the 
chip and the buffer layer. 

In accordance with an added feature of the invention, the 
buffer layer has a thickness between 7 um and 9 um. 

In accordance with an additional feature of the invention, the 
rear side metallization layer is essentially composed of 
aluminum . 



-3- 



GR 01 P 0922 

In accordance with another feature of the invention, the 
buffer layer has a surface facing the chip, and the surface 
facing the chip includes a protective layer that is 
essentially composed of gold. 

5 

In accordance with a further feature of the invention, the 
carrier is essentially composed of copper. 

ix In accordance with a further added feature of the invention, 

CIO the carrier includes a plate made of ceramic, the metal area 

;y is applied on the plate, and the metal area serves as a 

%; contact area of the chip. 

fij The chip does not have a chip housing and is configured on the 

r}5 metal area, which has been provided with the buffer layer, 

fU 

such that only one connecting medium for fixedly connecting 
the carrier to the chip is configured between the rear side 
metallization layer of the chip and the buffer layer. 

20 It has been shown, surprisingly, that a buffer layer made of 
nickel and having a thickness between 5 urn and 10 urn greatly 
increases the stability of the connection between the carrier 
and the chip with respect to temperature fluctuations. The 
buffer layer presumably compensates for the different 

25 temperature coefficients of the metal area and the rear side 
metallization layer, or the buffer layer leads to a gentler 
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temperature compensation between the metal area and the rear 
side metallization layer. 

The configuration including such a carrier and chip can 
5 withstand more than 2 000 temperature cycles without damage, in 
each of which, a change in temperature from -40°C to +160°C 
takes place within less than 10 seconds. 

Bonded connections that are preferably composed of aluminum 
*i;0 and extend from the top side of the chip as far as the carrier 
-"J are also more stable because of the buffer layer. 

The connection between the carrier and the chip is 
M; particularly highly stabile also sufficiently rapid heat 
;15 transfer occurs between the carrier and the chip if the 

thickness of the buffer layer is between 7 urn and 9 urn, 

preferably about 8 urn. 

The rear side metallization layer includes, for example, a 
2 0 multilayer metallization which may contain e.g. Cr, Ti , Ni , 

Au. All commercially available rear side metallization layers 
can be used. 

The buffer layer may also have a thin oxidized layer at its 
25 surface in addition to nickel. 
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The buffer layer preferably contains, at its surface facing 
the chip, a protective layer that is essentially composed of 
gold. The protective layer protects the nickel of the buffer 
layer against oxidation. The protective layer preferably has a 
thickness of between 0.05 and 0 . 3 urn and is applied by 
chemical methods, for example. Reductive strengthening of the 
gold layer is possible. 

Preferably, the carrier is essentially composed of the metal 
of the metal area. The carrier is thus essentially composed of 
a metal plate. Part of the metal plate forms the metal area. 
Since such a carrier serving as an electrical line has a 
significantly larger cross section than conductor tracks in a 
carrier made of ceramic, particularly high currents can be fed 
to the chip. Furthermore, the intermediate buffering and the 
dissipation of heat generated in the chip are significantly 
faster . 

As an alternative, the carrier contains a plate made of 
ceramic, on which the metal area is applied as a contact area 
of the chip. 



Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 
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Although the invention is illustrated and described herein as 
embodied in a carrier with a metal area and at least one chip 
arranged thereon, it is nevertheless not intended to be 
limited to the details shown, since various modifications and 
structural changes may be made therein without departing from 
the spirit of the invention and within the scope and range of 
equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings . 

Brief Description of the Drawing : 

The sole drawing figure is a cross sectional view of a carrier 
with a metal area, a buffer layer containing a protective 
layer, a connecting medium, and a chip. 

Description of the Preferred Embodiments : 

Referring now to the sole drawing figure, there is shown an 
exemplary embodiment of a carrier T and a chip C connected to 
the carrier C. The chip C does not have a chip housing and 
contains a power semiconductor. The chip C has a rear side 
metallization layer R made of aluminum (see the figure) . 
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The carrier T essentially includes a plate made of copper. The 
part of the carrier T on which the chip C is arranged is 
designated as the metal area M. 

5 A buffer layer P having a thickness of approximately 8 urn is 
applied on the carrier T. The buffer layer P is essentially 
composed of nickel, but has a surface facing the chip C that 
contains a protective layer S made of gold having a thickness 
of approximately 0.15 urn. 

•10 

J ! ! In order to fix the chip C onto the metal area M - provided 
] fl with the buffer layer P - of the carrier T, a connecting 

medium V is configured between the rear side metallization 
|U layer R and the buffer layer P. The connecting medium V is 

1115 composed of, for example, solder or a conductive adhesive. 

P 



